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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide an active image sensor 
capable of sharing one set of read 
circuits by the photodiodes of two 
active image sensors in contact 
with each other. 

SOLUTION: The active image 
sensor provided with a shared read 
structure is provided with a first 
photodiode D1, a first NMOS 
transistor Ml, a second photodiode 
D2, a second NMOS transistor M2, a 
third NMOS transistor M3 and a 
fourth NMOS transistor M4. By time 
division controlling the changeover 
of first and second selection signals 
are reset signals and switching the 
potential of a variable voltage 
source, luminosity sensed by the 
first and second photodiodes D1, D2 
is read from an output end present 
at the source of the fourth NMOS 
transistor M4. 
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>y7^M3AWof f fc&oT, f§4©h^>v* 
4 © V-^ - K B©«£{it£*g^-r&lf§ 2 © 

mtms-tomfiK wnoyxw^ kd i xiiig 2 

©7* h^^-KD2*^PLfe7 1 6)ei:bTmt)ai$ 
fU oivt% Iu83Rl^«E?(SVC^ffi*&t-li0t)^ 
Sug3f§ 1 omm^ S I XteH 2 ©SMB-sg- S 2 ©tfcb 
; VK* UTtg 1 © h ^ > * M 1 XJilg 2 © h 
7>y^M2SofftLfefs ^3©h^>^^ 
M3£y-fey ^{S-^RSTtd;t)oni:1-l>^i:tJ: 

9. y— KB©mEEfii& , j-fe^ h-r^^t^^t-r 

[wsss 2 ] tui3B 1 (Dmm ^ s 1 hrn^rn 2 ©ii 
ws^ s 2 ©; ^i/^©ai*B#PB^ s ra#a^ s c: tuft 

<v £*u ful3fg3©NMOS F^^y^^tfontft 

211 * z. t -r mmM 1 ^ie«©^±ffls%ai ut 

C^©l«ffl*UJfl|] 
[00 0 1] 

[^©«iT3J£/1*8-l?] #sei!Bttx 7^f^^^- 
v-tr>-f" (active image sensor ) ^lz s ^fflgliiJL 

[0 0 0 2] 

12, fg^CMOSIfIT-£jt$;ft,£NMOS h^>v^ 
^ * 7 7f h — K ^M^t3-1±T "CSS &©-£'& 

[0 0 0 3] 7^^:7yy-v4z>1t©[IIS§12l£l211 



T 1 © K \y 4 XiJ&ESffiJIV B v-^{i7 h^* 

-i'7r-KDp©Pi®tz^n^n*^y-;i/^nT*5 0s ^ 

©7# hy-f;t-KDp©pmi#£tfe£nTl^o NM 

0 S h 7 > VTs* T 2© F W X±mjg3^E«±?)iVB 
fc» V-7liNMOS h7>y^T30KW>i:, 
■€■ UT^- Mi? * h ^-f tf- K D p ©Ptffil^fl^n 

[0 0 0 4] 7-^^^7Wy-v-fe>1t(i, 7*YV4 

tt- h d pT-T'flg^^p-r s ^ n*«ftfs-^tg8ft 

LThv>v^^T3©V-^e>ttS*-rSo — JtCDSfe 
OUT, 02©*^>^&fci:fc:£S>Cl¥U<i#ill 

-rso fcfcu Ei2(±i^©fcto©ffifflSHT-$.o. HPi 

[0005] 5fe-Ts iSRfi^ S L©^;i/^# h 7 > 
*T3©V— ^tZA^i-U ih7>y^T3^on 
t-TSo B#PR ( 1 ) ©B#, h7>^Tlli*gof 
f®ttft£&lk 3©B#y-KA©«EEVIN(i, 
>y^T2, T 3 SfKJtli£n&Sk readou 
t«KPe>Vli:LTtB*$*i-5o B#l (2) ©B#, 

nt&D, y— KA©«Etcatfb&£D£-eSo 
B^pg ( 3 ) ©B#. h 7 >^^^7 T 1 liSVo f f t^C 

/-KA0tEVINah7>y^T2, T3f 
$m$ttfc^ readout V 2 t LTfcti7j£ 

n^. 0 ti±7t)^. fi-^v 2 -v i tiymttmtz>z.t 
[0006] -mou *—v*>v\z, ±a>ufcj:^^ 
©T% s-b >-y-^{3isi i- y — ^©esswsmfc-r© 

v-fe>-9-©ICIE^T-^?>o 3©d^. ^©EB^tt 

feto. ^^{i«S^S L. U -fe YimWR S 
Ts mEjl^VBs ^^ffiTJi^^r e ad out 

[0 0 0 7] CMOS»CS^^ &7*7Tf74* 

RST©2*©{&jfp^^$fflLT^5, ;ne.i4^tn 

jocfct> - r e ad o u tigai^iiu-fn^^^Wtf 

[0008] mis 3 xtuXs msmmvB. *ct 

^readout «BS*SJi-f ix^ti h7>y^TU 
T20KHX *3^U c h^>^^T3©V— ^ (n 

1 ©V— h 5 > T 2 ©y— h 'J y'j3> 
y - v-b >-y- 1 &%m&t NM O S h 7 > VXt> & 3 



(8) 
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[0 0 0 9] 

7£ r-f * — SM* >itfc J; 0 -f * -v-fe 

>-9-T-(is 7*h^-f*-K (IBS) Tii&O^ftfcTtJg 

tjfisS U ISKIeI&<Z>®SI£J£ < -f * i: *> tS^xfl 

[ooio] zz\x\ m%-r&2^>(D7p7- 

iU Ctxtct-oT, Jft**[H]S§©B»i'K SSlx*S© 
[00 11] 

JISM^^B$f B TiiJ^T-f IJW-T S d h \Z X <0 s 2007 

*vyjir-Y mm) tnmDim^m'i&it^m-tz 

Z.bfi i XgZ> ; b<DX$)K), ^CDi^&T^f-f^^- 
v-fe>it(i*fcs t&)s3y©>^7^ 7V^-^>itT- 

v-fe>-y-(±, NMOS h7->:/^£4{|Ik 

fro 

[0012] -r^tDibs *m*m$imm\tiumM&mir 

K D 1 ©R§®;#gtii}£*v PtllliSfl 1 ©NMO Sh7> 

NMO Sh7 >i^^M 1 ©^- MiSS 1 ©iiMt^fS 

^©SKfflOilCNMOS h7>y^Mh iS2 
©7 * h KD 2 ©ll®#gttij£fu PiJUig! 2 
©NMOS h^>^X#M2(DV— 7CAy7;^tlT 
^©Sfl2©NMOS h^>^^M2©^-h(i 

^2©iSR{§-^S2i-*^^;b$n?>s ^2©7^-hy 

-f 3f — H D 2&<£tre©®Jftffl©g!2©NMOS h^> 
^^M2, &^U t Cil*J:y t i2©NMOS h7> 
yXMl M2©Kl/-f>lt i3©NMOSh7> 
vJX^M3©V— ^*5il>*^4©NMOS b5>>i/X# 
M4©^-^#y:77l/£ft-t:fctK ^3jocfct>*^4© 
NMOSh7>y^M3. M4 © K W XilN-fft 

mEliVC££y:7>£;h,T;}otk f§30NMOSh5 
>y7^M3 ©^- Mi 'J -fey HlfRSTtA -7 7Vl^ 
£fU I4CNMOS h7>y^^M4®V-7Ci^ 
mL©fcB^#&3, U^-7 hffl©f??3©NMOS 
> ^ Lffl ©H 4©NMOSh7>y7 

4\ £*1-£o ^LT, Wgm±^VCft*ii5«fi©fc 



^ 31 1 © h 7 >^*£M 1 tm 1 ©iSWl-^S 1 ©i±5 
t» VVttgttXs £tzl*m 2 © b -7 > v**M 2 #H 
2©jffi^{l-^S 2©atf^;i/*£gW-Ton£:&3^ 
^4©b-7>v^^M4{iv 4f[ll© hf/y^Ml, 
M2, M3, M4©^^T-fe?>y-KB©liE«|^ 

-r^ic^srsE^v-^^^m^-r^o s/^ gi3 

©NMOS h7>y^^M3l:'Jty MS-^RST^A 
ftT 3 on y"- HB©«ffi#sy©S 

ffifiC«6£ Lfd& U -b * hM-^-R S T <DVk£t bblz 
^3©hv>v^^M3i)Wof f fc&oT, g§4© 
h 5 > vT. # M 4 © V — * 3&» 6 J — Y B ©fKBSClf § ^ 

i-&fg2©^sjmi±A^£nso ^ut, ^n?.^2 
i <Dmmj±<Dm>K m i ©? * h w k d i 

2 ©7 * h ^T- K D 2 7»D LfcTtSi: UT 

^ i (Dmmm s i 2 ©3M§-t s 2 ©tt!7j 
;vixzm£LTm 1 © h ^ >^^^M 1 2 © h 

7>y^M24of f tZUfcl^ ^3©h-^>^^ 
M3£'J-tey h{i-^RST^ct*3oni:-r?>^i:tJ: 
<9v y-FB©«H{il^U^>7 h^-?.o 

[ 0 0 1 3 ] m 1 ©38ftf§-*§S 1 tm 2 CiBJl^S 2 
©^;i/^©m*HfF B W^ s lt^?)Ci:{±^<. ^ 
3©NMOS h5->^^* s on^^BfPB^iDj^«E 
ilEA^WEfl^^fe^BfP^ «fc K> > 0 

[0 0 14] ^©T^T^-f 7V^-v-fe>^©iWt&^ 

(1) Ri%w±&mmmzwMPkz.z>k. mi (%tziz 

m2) ©NMOS Y^^VT.Z-Vmx ($Ltziim2) CD 
miiE^CDtiitJ^J^^^XoniZtsiiOs ^4©NM 

os v^>itx&te^(D7-bw±.imzm%-i-2>w±m 
*v-xfr£>Bit) vxm 1 

(2) ^3 ©NMOS h^>v^^*5.j^^ himcDHi 
i/^;V7§gltton(:ft5h !4®NMOSh7> 

e>ai7tiu m2commE.^mizmr^ 0 m2^xum 
KDWffiwmcumK mi (^^^2) ©^*h^v 
YvmuLtzKMizmmtZo 

(3) ajgm±*{&mmzw<9t&z.z>t. mi 

m2) (omRim-h^vwmtizti-Ts mi (%tz 

&m2) ©NMOS hv>^^(iof f CDVmiZtj: 

-So 

(4) mz ©NMOS h7>v**#U-fe<7 Mi-^-©!ii 
lUVV^m-yXoniZta^b., !4©NMOSh7> 
y^^O-y-hiE^'J-fey h^tu g!4©NMOSh 
7>y^^lio f f ©ft^t!fe?.o 

( 5 ) IXtCDWrittm DjIU &7 * h K* s i^ 

[0 0 15] 

[^©mffi©^] ^mMcomm, *m.&&xfwm 
£t>izBmmzt ztz&b. ixFiz*mMCDmmwfemj'x 
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#u<»wi-r*. 
[0016] mm 

m 4 tis* as ct o *#B^t^*«fflSfins un3i& 

*Tf -ST^-r r-f SM» >1t©^Wi^©a D 
T-fe^o SS 1©?* h^tf- KD 1 g>KISttffitt& 
*u PHS(iSSl©NMOS h7>y^Ml©V-^ 
#*:7;i/£nT:|3tK *®glfflh7>^Mloy 
-h(iSBl<ttffiRe^Sl(3**>r;i/$ix%o SS2©7 

* h *w k d 2 ommtmmztu mmxm 2 ©n 

MOS h7>^^M2©V— Mzjjyrji/gtvas 

[0 0 17] tg3©NMOS t-7>y^^M3CDV-7 
(±, ^l*«tt>'^2©h-y>v^^ (Mix M2) M% 
©KU-fX fee>W:f40NMOS h7>y^M4 

>v** (M3, M4) M#©FW>ttpJg8BE»V 
CC*y7;^tlt*t)v ^3©h^>^^©^-h 

[0 0 18]IK i26DM<St (SK S2)*5<fc 
WU-by Mf^fR S T<mQt&L&«%m&ffll* ^fc> 
^Wg«0aBVC©«ffi&SD Dx IS 

1, i2(D7*h^t-K (Dls D2) tZ«tt)i»39I 
£ftfc&E££, i4©NMOS h7>^M40V- 
TUZ&^tfcMr eadout* d h#T- * 

-So CCT\ Rl&fcEEiBVCfcfc. S«di:f£«!±©2o 
©Wi W3ViiOViS:V) Ki-eo Dlft^. S d i:**^? 

[ 0 0 1 9 ] m 5 iZTTsgntzj * — >w±. $$m 

-f F©m£tft©^£^ UT&£ 0 -f * — 5Ms >1t 

TSSiffA^sSnfTcfcT-^ixtK -tniziiQS**nitfct» 

[0 0 2 0] *56^C«4±Tt»0'&-3fc7* h^-T* 
— K (D 1 fcD 2 ) A^f*bT 1 0©#j4i:&^-t*5 

SSI. SS2©SM!!^ (Sis S2) *S«fcVU-fery 
MS^R S T©1ZJ D &£&R$n*J£JHI U -^fo^T rR£ 
«EtRVC®«ttiDD«yt*Ci:t:J:*), WHS&fcBU 

[00 2 1] H6('«t (9. *«^©Jtfflg!t±S Uiii^S 

-tst-^ w 7*y ^-v-b>it©f«jj^ii<&5^-rso 
ci ©m 6 ©-m^ y 5. > ?mimffl(Dtzisb<Dm& 

J5££ftfc&©T-{i&l\, 

[0022] qr^maEinv c#js*EttSi ( 3 v) ic& 
§^ $ ic h7>^^M 1 1 ©anaif s 1 

Oti&VWX (5 V) Ifinonii'Stl.o m6<p(Dm 



m (a) ©B#. IS4©h^>^^M4lis 7-KB© 

doutfrfcaWrTSo o*t)x $Bl©¥9S*EEVout 
1 a s tfWj£it-5*>W--C*3o 'J -fe v Hs^vmiVVW 
(5 V) #SS3©NMOS h7>^^M3t3|-rsi: 

M3lioni:&5o Cl©il#y-KB©«EVR (iB^PR 
(b) *ST»J©«EfllK:«^"rSo 
[ 0 0 2 3 ] &m ( c ) cm, U -tr y Ms-f©fcB7^ 

M3M&2ti> IS3©h7>v^^M3{iSt>-of f« 

S^&So Cl©B#Sg4©^>vy;*i±, y-KB©m 

mmzmmt2>w±.m. -t&;fo*>ss2©¥$j*±v out 

2^ai7a1-?)o ^©SS2i:SSl©3 z ij»±©M (Vout 
2-V 0 ut 1) tt> Il(D7* h^-f*— FD 1 (S>3 
I ^SS 2 ©7 * h *W K D 2 ) #$&n Lfc^feKfcffi 

^-r^o owe, ^wmvcmmmm (ov) 
cud 5 m 1 ©sjms^- s 1 ©ai^/ 

U Sl©h7>^MlSof fttflgC-fSo 
[0 0 2 4] BfPg (d) T'{±. !3®h7>y7^M3 
tfV-tyhimiD&tVVl'X (5 V) ^SiTTonh^ 

t) , c: fit j; y — k b comK.m&°!%mj±mv c © 
wsl (ov) tjgot^ y— KB©SEffi&u-by h-r 

So U±J:!9 7^h^V^-KD l©S3R»?*^T-r 

-So 

[0 0 2 5] oUT\ 7* KD2;Wg*nL;fe 
tRiS^S 1 Sr. IS2©h^>^^M2fclS2©^?(ff 

[0 0 2 6] SSI ©iffiWa^S 1 i:SS 2 ©jffiRfg^S 2 
®^Vl/y;©tli7JB^A s M^Sdi:(±^<. SS3© 

h 7 >^^M 3 * s o nf33feSB#F^{iqJ^«BE®V CA S 
iWtEttSSCftSI^RI «fc 5 ^ 0 

[0 0 2 7] 

KSWKSWR] JJLhBB* Ufc t Z. ?> ct D m h fi*tet& 

*-5*te>-yi4> l#&ttT. 7*h^-f^-— K2fB 
(Z^TU NMOSh7>y^44& *LTS»W*fe 

*TU NMOS h7>y^3ffl» ^LT*gM$3{|g# 

[0 0 2 8] Lfei^t, IWflfeSAse 4 0 x 4 8 0©J® 

^•(is 7* h*V;f-Krt s 6 4 0 X4 8 OfEk NMOS 
h 7 >i?Z#timt$,*Ztl-Ztl 640x480x3(0 

tN£gr&b zwztt u =fc % w p< - v-t >-y-% 

ffiffl1"fL{i\ 7th^t-h*#6 4 0x4 8 OR N 
MOS h^>v7;^* s 6 4 0 x 4 8 0 x 2{K WMm? 
640x480x1. 5ft t-T^ £>l^NMO S h 
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[00 2 9] $fc, *^T-^^ES§(iffi#Mo» 

[00 30] fcLt£#£ U>^»J*H^Lfc* s . 3tl 
m L«C V ^fflF*UT'&a©^»^fflfeS JP^ set §• 
[0®©ffiW=elM 

[m i ] ^ ^— ^-fe>-y-©[EBSiaT- 

[02] HI 1 -^tStikEmofm^ 4 5 >^"ElT-fe 

-So 

[0 3 ] mmiOTZ^J 7V p< — i?-fe >1tT"W$ft 
S^ * — S*fe >tO«lET-fe5o 



[12 4 ] #^©§»«S7^:r ^-V"b> 
1t©[H]ESET-&So 
[05] *#S^H -v-fe >itT-tg55o 

^ns-r p< -t^-b >-^®i^iEB0T-feSo 

[0 6 ] H4T5*£ft5l£BS©fl5»*'f 5 >^T!T-& 
VB 

T1-T3 NMOSh7>y^ 

Dp y^Y^-t—Y 

RST 'J -fey Ml* 

VIN y-KA(^ttS«E 

Readout 

S L aBRM* 

VC amWEM 

M1~M4 NMOSh7>y^ 

Vr y— FBCfcttSttE 

51 Ml ©jKRM* 

52 ^2©aBR»# 
DK D2 7*h^-f*— H 



